We report a new intermaxillary fixation (IMF) method for condylar fractures using a thermoforming plate. Fifteen cases of condylar fracture were selected and thermoforming plates were applied. The patient's recover was uneventful in all 15 cases, and the period of IMF ranged from 7 to 17 days, (mean 12) for the following 7 days IMF was used only at night together with functional jaw training during the day. The outcome was good. IMF using a thermoforming plate may be a useful technique for selected condylar fractures.
Introduction
Open reduction and internal fixation of condylar fractures may be indicated for bilateral injuries or considerably displaced condylar fractures, but closed reduction and intermaxillary fixation (IMF) may be indicated in cases where condylar displacement is minimal and the height of the ramus is almost normal.
IMF is important in the treatment of maxillofacial fractures and in orthognathic surgery, and is usually applied by wiring together the fixed upper and lower arch bars. However, wired arch bars may damage the gingival and periodontal structures because the wires tend to move apically, which results in inflammation. Recently, some types of IMF using different techniques have been reported, [1] [2] [3] [4] [5] but these require more time, cost more, were more complicated, and required operative intervention. Lloyd et al. 6 reported a new IMF technique using vacuum-formed splints with orthodontic elastics in 2001, and we reported closed treatment of jaw fractures with IMF using vacuum-formed, thermoforming plates without elastics in 2002. 7 The purpose of this study is to evaluate IMF with thermoforming plates for closed treatment of condylar fractures.
Patients and methods
Fifteen unilateral condylar fractures, (13 men and 2 women, age range 15-60 years) were selected and thermoforming plates were applied. Four fractures were slightly displaced, five were displaced, and six were dislocated. All patients were treated by closed reduction between September 1999 and March 2002 ( Table 1) . The technique has been described elsewhere. 7 During the period of IMF, the thermoforming plate was removed while the patient took a liquid diet three times a day. The period of IMF ranged from 7 to 17 days (mean 12). During the next 7 days, IMF all day was followed by IMF only at night together with functional jaw training during the day (Table 1) .
Results
All patients recovered uneventfully, and dentition, occlusion, and periodontal tissue were within normal clinical ranges (Fig. 1) . The fixation strength of the plate was appropriate in all cases. Of the 15 patients we could evaluate the outcome in 11 patients 4-6 months after treatment, and all 11 patients could open their mouths over 40 mm (or three fingers breadth). Three patients complained of an uncomfortable feeling or mild pain of the condyle on the fractured side during maximum opening, and 5
Figure 1
Intermaxillary fixation with the thermoforming plates in place.
patients opened their mouths with slight deviation to the fractured side within 5 mm. There were no limitations of jaw function in any case.
Discussion
Many methods of IMF have been reported. [1] [2] [3] [4] [5] [6] The vacuum-formed splint 6 and our thermoforming plates are almost the same materials and system, which has been widely used for periodontal splints, night guards, bite splints, and so on. They are characterized by clarity, their smooth surface, and ease of cutting. The clarity permits easy checking of adaptation and occlusion. The smooth surface makes their comfortable to wear without risk of puncturing the operator's skin, or injuring the patient's periodontal tissue. The ease of cutting makes trimming easy and shortens the treatment. A vacuum-formed splint and the thermoforming plate have many advantages for IMF, but the main difference between them is that the plate is made from a two-layered sheet: the inner soft layer and the outer hard layer. The inner soft layer makes retention adequate for IMF without the use of elastics, so the fixation strength was appropriate in all cases. The outer hard layer gives it appropriate flexibility, and it can also be released easily in the event of acute airway obstruction. Our outcome of 11 patients at 4-6 months after the treatment suggested that IMF with a thermoforming plate was useful for closed treatment of unilateral condylar fractures. However, it has some limitations for condylar fractures that require closed reduction. The fixation strength is less than that of wiring, so it is contraindicated for bilateral condylar fractures with open bite. In addition, it must be taken off when eating, so if there is free movement between segments of an associated fracture of the mandibular body it is also contraindicated. IMF using with a thermoforming plate may be applied after open reduction in these cases.
